Abstract -We consider a method for designing 2-D constrained codes by cascading finite width arrays using predefined finite width periodic merging arrays. This provides a constructive lower bound on the capacity of the 2-D constrained code. Examples include symmetric RLL and density constrained codes. Numerical results for the capacities are presented.
of finite extent ( N , M ) .
A constraint is defined by a set of admassable N x M configurations. The complement to this set is called the forbadden configurations. A configuration on an n by m rectangle is one having no forbidden configurations within the rectangle.
Let F ( n , m ) be the number of admissible configurations on an n by m rectangle. Then the per symbol capacity, C(') of the constraint is defined as follows.
(1) of width m such that they can be cascaded to form an admissible configuration WXWY W . Repeating this construction adding one array at a time the array may extend to define an admissible configuration in the entire plane.
Following Shannon [2] we describe the admissible arrays WXW by a finite state source with states of height n 2 N-1.
The per symbol capacity for the resulting merged array is In Table 1 results are given for the SRLL (2,3) constraint. The periodic merging arrays have w = 4 whereas Etzion's merging arrays have 'w = 12. Since the W boundary constrained arrays have 2 deterministic columns (beside W ) , we have compared bounds obtained using m and m + 2 columns, respectively. Table 2 gives the capacity using a checkerboard periodic merging array with w = 2 for the (4,5) density constraint with N = M = 3. The minimum width of a merging array for arbitrary arrays X and Y is not known. However by using a simple example we have shown that it can not be less than 8. Hence we also give the 'lower bounds' (in parentheses) using this value in Table 2 . It is seen that the periodic merging array approach is superior in this example. Table 2 : Lower bounds on capacity for density (4, 5) 
